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Abstract

 
Readiness is important for the success of the e-learning process. The purpose of this study was twofold: to develop a scale to measure K-12 teachers’ e-learning readiness, and to examine their readiness to teach online. The participants were 3,295 K-12 teachers working in Izmir, Turkey. First EFA, then CFA-SEM was performed. Additionally, teachers’ e-readiness in terms of gender, years of service, school level, and daily device usage time were examined. Teachers are ready for e-learning considering their overall scores. A significant difference was found in favor of males in the “technical competence” factor and in favor of females in the “colleague, content, and pedagogical and ethical competence factors”. The readiness of younger teachers is generally higher. On a factor basis, there is only a significant difference in the factors of computer self-efficacy and student readiness according to educational level. As the use of devices increases, technology-related readiness increases. The readiness of teachers plays an important role in determining future strategies, measures, and interventions that need to be taken to advance e-learning.
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Introduction

 
Readiness is important for the success of the e-learning process. For effective e-learning, it is essential to understand each individual’s readiness. Lopes (2007) demonstrated that technology, content, culture, human resources, and financial resources affect e-learning readiness. Hong and Gardner (2018) stated that e-readiness includes self-efficacy, self-regulation, social competence, and digital competence. Aydin and Tasci (2005) identified four areas that determine the overall readiness of an institution to adopt e-learning, namely, technology, innovation, people, and self-development. As teachers deal directly with both students and course content, they are key to adapting and applying e-learning platforms to their learning environment and are expected to use e-learning to pursue the globalization of knowledge and provide technologically enhanced classroom interaction (Obara & Abulokwe, 2012). Teachers play a critical role in the implementation of online education (Mercado, 2008) and their readiness is dependent on factors such as the design of learning content and ensuring students are successful (Eslaminejad et al., 2010).

 
The success of technology in teaching and learning does not only depend on the availability and usability of technical tools such as a strong network infrastructure and fast, modern computers and applications. Where teachers are not trained to adopt and use e-learning and the technologies that facilitate it, implementation will generally be unsuccessful (Ziphorah, 2014). To ensure to the extent possible the successful introduction of an e-learning program, some form of assessment of teachers’ preparation is needed as any reluctance may impact implementation (Summak et al., 2010).

 
Some of the variables affecting structure and interaction are gender, strategy and approaches, skills, and readiness of technology. Teachers have an important role as they take on tasks such as preparing online content and motivating students. For this reason, teachers must be well prepared if e-learning is to be a success. The e-learning environment is very different from traditional learning environments, and it is essential to ensure that teachers are able to adapt (Phan & Dang, 2017).

 
Teachers not only need the technical competence and ability to develop content but also knowledge of online teaching methods (Phan & Dang, 2017). The e-learning environment is not about providing a set of documents. It involves basic features such as enabling interaction with and among students, designing content, and using appropriate teaching methods (Eslaminejad et al., 2010).

 
Most of the existing models of e-learning readiness were designed and tested in commercial organizations and higher education institutions (Koloseni & Mandari, 2017) rather than primary and secondary schools (Summak et al., 2010). Any measurement tool developed for e-learning readiness needs to be carefully considered before applying it to a particular context. Demir and Yurdugül (2015) suggested that the selection of a developed model and measurement tools should be done according to the needs of each context and target audience, and that any deficiencies identified should be eliminated (Demir & Yurdugül, 2015).

 
There are a number of studies that measure the e-learning readiness of teachers (Al-Furaydi, 2013; Amalia et al., 2021; Çınar et al., 2021; Howard et al., 2021; Hu et al., 2020; Ouma et al., 2013; Pusparini et al., 2018; Setati & Paledi, 2019; So & Swatman, 2006; Trayek et al., 2016; Yun & Murad, 2006). Çınar et al. (2021), for example, investigated the readiness of in-service Turkish teachers. Their study, with 555 teachers from pre-school to high school, revealed that teachers had a medium-level of e-learning readiness. Another study with 222 secondary education teachers from different countries that aimed to determine their readiness revealed the importance of institutional support (Howard et al., 2021).

 
Al-Furaydi (2013) provided a descriptive analysis in his study with 71 English teachers and found they were ready to adopt e-learning and had a high level of computer literacy. In a similar study, Hu et al. (2020) examined the reliability of an e-learning readiness survey in secondary schools in Kenya. The authors conducted the study using the descriptive survey design model with 72 teachers, principals, and students. They revealed that teachers were ready to embrace e-learning technology, but their technical capacity required improvement through training for successful e-learning adoption (Ouma et al., 2013). A study by Amalia et al. (2021), conducted with 15 teachers using qualitative methods, found that teachers were ready for e-learning. According to So and Swatman (2006), teachers in Hong Kong were not fully ready to use e-learning technologies for teaching and learning. They conducted their research with 131 teachers from primary and secondary schools. Setati and Paledi (2019) assessed the e-learning readiness of 120 primary and secondary school teachers in Africa. Trayek et al. (2016) revealed the e-learning readiness of 475 secondary school teachers in Palestine. Similarly, Yun and Murad (2006) measured 412 secondary school teachers’ e-learning readiness. Pusparini et al. (2018) conducted a study with a small sample of 20 people using the explanatory sequential design model to investigate the e-learning readiness of high school English teachers. 

 
Currently the available literature has focused specifically on either only one or two primary/secondary/high school levels or on specific disciplines such as English teaching. As far as we are aware, there are no studies directly addressing K-12 teachers. In addition, the studies generally use the descriptive method, the sample sizes are not particularly large, and few studies aim to develop a scale. Despite K-12 teachers’ e-readiness being crucial to the success of e-learning, there is room for much more work to be done in this area. It is vital for teachers to be prepared for online teaching. Where e-learning readiness levels are insufficient, the chance of success in e-learning is low (Moftakhari, 2013). Understanding these factors and planning for them can increase the success of K-12 institutions in applying e-learning. There appears to be a gap in the literature for both developing a valid scale to measure K-12 teachers’ e-learning readiness and conducting research with robust methods using this tool with large samples. To this end, the study aimed to develop a scale to measure K-12 teachers’ e-learning readiness, and to examine their readiness to teach online.

 HOT-Fit Model

This study posits factors that can influence e-learning readiness using the HOT-fit model. Human organization and technology-fit (HOT-fit) is a framework developed by Yusof et al. (2008) based on a combination of DeLone and McLean’s information system (IS) success model and IT organization fit model. Human factors consist of computer self-efficacy and subjective norms (Çiğdem & Topcu, 2015; Oketch et al., 2014; Zheng et al., 2018) and organizational factors comprise IS/IT knowledge and management support (Oketch et al., 2014). Technological factors are relative advantage, compatibility, and complexity (Oketch et al., 2014; Zheng et al., 2018).

 Research Questions

 	 What are the reliability and validity evidence of the developed scale to measure teachers’ e-learning readiness?

	 What factors (gender, years of teaching, level taught, and daily device usage time) are related to teachers’ e-learning readiness?




Method

 
A 70-question scale consisting of 13 factors was developed by the researchers. The developed scale was distributed to 3,525 people. Separate datasets were used for exploratory factor analysis (EFA) (n = 1,081), confirmatory factor analysis (CFA) (n = 1,086), and implementation (n = 1,128).


Item Generation

The item development process began after consulting the literature and studies that had examined e-learning readiness. Theoretical frameworks, models, and previous scales were carefully scrutinized (Martin, Wang, et al., 2019; So & Swatman, 2006; Texas A&M University, 2021; University of Toledo, 2021). Following the literature review on indicators of online teaching readiness, the first phase of the study generated 75 items measuring 13 constructs: (a) technical competence, (b) attitude, (c) communication skills, (d) course design/pedagogical competence, (e) time management, (f) computer self-efficacy, (g) infrastructure, (h) management support, (i) colleagues, (j) student readiness, (k) content, (l) complexity of technology, and (m) relative usefulness. These items were measured using a five-point Likert scale (-2 = strongly disagree, -1 = disagree, 0 = neutral, 1 = agree, 2 = strongly agree). The study used the HOT-fit model to structure the categories and factors. This model has the potential to evaluate the appropriateness of online teaching readiness (Mirabolghasemi et al., 2019).

 
As a key step to ensure potential respondents would be able to understand the items, one-on-one interviews were conducted with five teachers with knowledge and experience of online education. Necessary revisions were made.

 
In order to provide face validity, content validity, and clarity of scale items, one-on-one interviews were conducted with four researchers in the field of teacher education. Based on suggestions and recommendations of the experts, items found to have a double-meaning, or to be ambiguous, complex, or redundant were revised or removed. At this stage, the number of scale items decreased from 75 to 70.


Participants

A total of three unique sets of samples were reached in the study. Two sample sets of participants were employed for K-12 teachers online teaching readiness scale development. The first sample included 1,081 K-12 teachers working in Izmir, Turkey. The second sample consisted of 1,086 K-12 teachers working in Izmir, Turkey. The literature suggests at least 300 participants are sufficient for EFA (Field, 2009; Tabachnick & Fidell, 2007). The demographic characteristics of these participants is presented in Table 1. In addition, a third set of participants was used in the relational study. This consisted of 1,128 K-12 teachers working in Izmir, Turkey. The demographic information regarding these participants is also presented in Table 1.

 
A questionnaire was sent to the K-12 teachers in the six districts of Izmir. Teachers were informed about voluntary participation, given a brief explanation of the purpose of the study, and told that they could withdraw from the study at any time. It took approximately 10-15 minutes for participants to complete the scale.

 
 Table 1

 
 Demographic Characteristics of Participants 

   	Characteristics
 	Sample 1
 	Sample 2
 	Sample 3
 	Full Sample
 

  	 n 
 	 % 
 	 n 
 	 % 
 	 n 
 	 % 
 	 n 
 	 % 
 

  	Gender


  	Female
 	807
 	74,7
 	801
 	73,8
 	820
 	72,7
 	2428
 	73,7
 

  	Male
 	274
 	25,3
 	285
 	26,2
 	308
 	27,3
 	867
 	26,3
 

  	Years of service


  	1-5
 	80
 	7,4
 	73
 	6,7
 	65
 	5,8
 	218
 	6,6
 

  	6-10
 	128
 	11,8
 	163
 	15,0
 	147
 	13
 	438
 	13,3
 

  	11-15
 	188
 	17,4
 	202
 	18,6
 	219
 	19,4
 	609
 	18,5
 

  	16-20
 	186
 	17,2
 	201
 	18,5
 	193
 	17,1
 	580
 	17,6
 

  	21 and above
 	499
 	46,2
 	447
 	41,2
 	504
 	44,7
 	1450
 	44,0
 

  	Level of service


  	Pre-school
 	67
 	6,2
 	67
 	6,2
 	78
 	6,9
 	212
 	6,4
 

  	Primary school
 	351
 	32,5
 	347
 	32,0
 	387
 	34,3
 	1085
 	32,9
 

  	Secondary School
 	371
 	34,3
 	403
 	37,1
 	394
 	34,9
 	1168
 	35,4
 

  	High school
 	292
 	27,0
 	269
 	24,8
 	269
 	23,8
 	830
 	25,2
 

  	Being Technology Literatea
 	913
 	84,5
 	926
 	85,3
 	962
 	85,3
 	2801
 	85,0
 

  	Daily Technological Devices Usage time


  	Under 1 hr
 	19
 	1,8
 	21
 	1,9
 	27
 	2,4
 	67
 	2,0
 

  	1-3 hr
 	150
 	13,9
 	182
 	16,8
 	188
 	16,7
 	520
 	15,8
 

  	3-5 hr
 	336
 	31,1
 	320
 	29,5
 	337
 	29,9
 	993
 	30,1
 

  	More than 5 hr
 	576
 	53,3
 	563
 	51,8
 	576
 	51,1
 	1715
 	52,0
 

 


 Note.  N = 3295 (n = 1081 for Sample 1;  n = 1086 for Sample 2;  n = 1128 for Sample 3); Sample 1 = for EFA analysis; Sample 2 = for CFA analysis; Sample 3 = for Implementation analysis; a Reflects the number and percentage of participants answering “yes” to this question.


Data Analysis

In order to test the psychometric properties of the K-12 teachers’ online teaching readiness scale, first EFA then CFA-SEM was performed. Next, analyses were conducted to evaluate the validity and reliability of the scale. With the help of the first sample, EFA was conducted. With the help of sample two, confirmatory factor analysis was performed to verify the factors occurring in the EFA. SPSS 18.0 was used to perform the EFA and reliability analysis, and AMOS 21.0 was used for the CFA and SEM.


Results


The Process of Determining the Number of Items and Factors

  Stage One 

EFA and CFA assumptions were provided. Principle components of extraction method in EFA analysis and Direct Oblimin for rotation method were used. After the first EFA, item 24 was removed from the scale as it did not fall under any factor and the EFA was repeated. Item 44 was then removed from the scale as it did not fall under any factor and the EFA was repeated again. Several cross-loading problems were observed. Item 25 was removed from the scale as it was included in two factors with close values (.324 and -.352) and the EFA was repeated. Item 67 was then removed from the scale as this question was included in two factors with close values (.41 and -.341), and the EFA was repeated. Next, item 23 was removed from the scale as it was included in two factors with close values (-.373 and -.327) and the EFA was repeated. Item 43 was removed from the scale as the question did not fall under any factor and the EFA was again repeated. The load of item 26 was low (.33). Expert opinion for item 26 was that the item was not suitable for the relevant factor so it was removed from the scale and the EFA was repeated. At the end of this first round, 12 factors including 63 items were formed, and the CFA was made.

 
After the first CFA, item 19 was removed from the scale because its load (.38) was below .50 and the EFA was repeated. Item 21 was then removed from the scale as it was included in two factors with close values (.403 and -.303), and the EFA was repeated. Item 2 was removed because it passed to another factor with a low value (-.331), and it was not deemed appropriate by the researchers for it to be in that factor. EFA and CFA were then repeated. Covariance was created between the error terms of the items suitable to improve the CFA values. The covariances generated were as follows: 1-3, 13-14, 55-56, 48-49, 33-34, 36-37, 5-6, 29-30, 27-29, and 32-34. Then, reliability analyses were performed. AVE, CR, and CA values were checked for reliability. In light of Table 2, item 35 was removed from the scale, and the CFA was repeated.

 Table 2 

 
 AVE Reliability for Factor 10 

   	Item no.
 	AVE
 	AVE if item removed
 

  	66
 	.37
 	.27
 

  	19
 	.38
 

  	35
 	.45a
 

 



 Note. AVE = average variance extracted; a It’s considerably high value.

 
Item 19 was removed from the scale because its estimate value (.46) was below .50, and the EFA was repeated. Item 66 passed to factor 9, and factor 10 was removed. Then, CFA was performed again. In light of Table 3, item 36 was removed from the scale, and the CFA was repeated. After all these processes, 10 factors and 55 items were included in the scale.

 
 Table 3 

 
 AVE Reliability for Factor 12 

   	Item no.
 	AVE
 	AVE if item removed
 

  	30
 	.40
 	.42
 

  	31
 	.40
 

  	32
 	.40
 

  	33
 	.41
 

  	34
 	.40
 

  	27
 	.41
 

  	28
 	.38
 

  	29
 	.40
 

  	36
 	.43a
 

  	37
 	.40
 

 


 Note. AVE = average variance extracted; a It’s considerably high value.

  Stage Two 

In our EFA, in deciding on the number of factors, analytical techniques such as parallel analysis, scree plot, and contributions to variance were used (Field, 2009; Pallant, 2007). Since the EFA eigenvalue of the 10th factor (1.02) was lower than the parallel analysis eigenvalue (1.24), the factor number was reduced to nine and the EFA was repeated. Item 33 was removed because it passed under another factor with a low value (.368) and it was not deemed appropriate by the researchers. Then, CFA was repeated. Item 66 was removed from the scale because its load (.43) was below 0.50, and the EFA was repeated. As a result of the EFA, no change was required and CFA was made. Item 70 was removed from the scale because its load (.44) was below 0.50, and the EFA was repeated. As a result of the EFA, no change was required and CFA was made. No change was deemed necessary in the CFA results, and reliability analyses were performed.

 Final Results

  EFA Results 

EFA was carried out to determine the factor structure. The number of people required for EFA according to the literature is at least 300, and the first version of the scale was applied to 1,081 people in our study (Field, 2009). The Kaiser-Meyer-Olkin (KMO) value was checked in order to determine whether the sample size was suitable for performing EFA. The KMO value was calculated as.94, which is higher than .50 and therefore appropriate for EFA (Kaiser, 1974).

 
Principal component analysis was employed as the extraction method to determine the factor structure of the scale, and the Oblimin with Kaiser Normalization method was applied. The cut-off point of the items’ factor loadings was accepted as.30 (Izquierdo et al., 2014). EFA eigenvalues, parallel analysis eigenvalues, and explained variances can be seen in Table 4.

 
 Table 4 

 
 Total Variance Explained 

   	Component
 	EFA (PCA) eigenvalues
 	Parallel analysis eigenvalues
 	% of variance
 	Cumulative %
 

  	One
 	15.43
 	1.46
 	28.05
 	28.05
 

  	Two
 	5.61
 	1.42
 	10.20
 	38.25
 

  	Three
 	4.63
 	1.39
 	8.41
 	46.66
 

  	Four
 	2.38
 	1.37
 	4.33
 	50.99
 

  	Five
 	1.99
 	1.34
 	3.62
 	54.61
 

  	Six
 	1.83
 	1.32
 	3.33
 	57.94
 

  	Seven
 	1.62
 	1.30
 	2.94
 	60.88
 

  	Eight
 	1.46
 	1.28
 	2.66
 	63.53
 

  	Nine
 	1.31
 	1.26
 	2.39
 	65.92
 

 



 Note.  EFA = exploratory factor analysis; PCA = principal components analysis.


  CFA Results 

Since the data set has a normal distribution, the maximum likelihood method as parameter estimation method and covariance matrix method as the data matrix were employed. All of the  t values of the items were higher than +1.96, and the  t values of the indicators should differ from +-1.96, according to the literature (Kline, 2011). In addition, the error variance was less than.90, which is not high. All values were significant (p < .05). The path diagram is presented in Figure 1.

 
The  p value of the χ2 value was examined considering the fit indices of the model. As this value is.00 (p < .05), it was accepted as a good fit. Since this value is likely to be meaningful in large sample sizes, a ratio of χ2/df and other indices should be evaluated (Tabachnick & Fidell, 2007). The χ2 value was 4112.46 (df = 1231). In this context, the ratio of χ2/df  (4112.46/1231) was calculated as 3.34. Since this value was less than five, it is acceptable (Wheaton et al., 1977). Other fit indices are presented in Table 5 and examined in terms of the literature. All indices were found to be either a perfect or good fit, and only two were acceptable. In this way, the model was verified to have nine factors.

 
 Table 5 

 
 Model Fit Measurements 

   	Model Fit Statistics / Indices
 	Model
 	Criteria
 	Decision
 	Rationale
 

  	χ2
 	4112.46
 	 
 	 
 	 
 

  	 df 
 	1231
 	 
 	 
 	 
 

  	χ2/df 
 	3.34
 	< 5
 	Acceptable
 	Wheaton et al. (1977)
 

  	TLI
 	.92
 	≥ .92
 	Good fit
 	Tabachnick and Fidell (2007)
 

  	NFI
 	.90
 	≥ .90
 	Acceptable
 	Tabachnick and Fidell (2007)
 

  	CFI
 	.93
 	≥ .90
 	Good fit
 	Tabachnick and Fidell (2007)
 

  	RMSEA
 	.05
 	< .05
 	Perfect fit
 	Hooper et al. (2008)
 

  	SRMR
 	.06
 	≤ .08
 	Good fit
 	Hu and Bentler (1999)
 

  	RMR
 	.05
 	≤ .05
 	Perfect fit
 	Hu and Bentler (1999)
 

  	AGFI
 	.84
 	≥ .85
 	Acceptable
 	Schermelleh-Engel et al. (2003)
 

  	IFI
 	.93
 	≥ .90
 	Good fit
 	Baumgartner and Homburg (1996)
 

  	PNFI
 	.83
 	≥ .50
 	Good fit
 	Hu and Bentler (1999)
 

 


 Note. TLI = Turker-Lewis index; NFI = normed fit index; CFI = the comparative fit index; RMSEA = the root mean square error of approximation; SRMR = standardized root mean square residual; RMR = root mean square residuals; AGFI = adjusted goodness-of-fit index; IFI = the incremental fit index; PNFI = parsimony normed fit index.

 Figure 1 

 
 Confirmatory Factor Analysis Path Diagram 


[image: 6082 F1]



 Note. This figure shows the factor loadings. TC = technical competence; ETC = educational technology competence; CS = computer self-efficacy; MS = management support; COL = colleague; SR = student readiness; CON = content; RU = relative usefulness; PEC = pedagogical and ethical competence.

  Reliability Results 

The Cronbach alpha internal consistency coefficient ranged from.82 to.92. The AVE value of pedagogical and ethical competence factor was below .50, but it is acceptable because CR and CA were high (Table 6). After all these processes, nine factors and 52 items were included in the scale.

 
 Table 6 

 
 AVE, CR, and CA Scores of the Factors 

   	Factor
 	AVE
 	CR
 	CA
 

  	Technical competence
 	.61
 	.93
 	.92
 

  	Educational technology competence
 	.59
 	.90
 	.90
 

  	Computer self-efficacy
 	.60
 	.88
 	.89
 

  	Management support
 	.61
 	.90
 	.90
 

  	Colleague
 	.75
 	.92
 	.91
 

  	Student readiness
 	.52
 	.81
 	.83
 

  	Content
 	.60
 	.88
 	.88
 

  	Relative usefulness
 	.51
 	.82
 	.84
 

  	Pedagogical and ethical competence
 	.44
 	.86
 	.86
 

 



 Note. AVE = average variance extracted; CR = composite reliability; CA = Cronbach alpha.


 Implementation

As can be seen in Table 7, the total score average was 64.12 and showed a normal distribution. Since there was no normal distribution in the preschool group in the level variable, it was not included in the analysis of variance (ANOVA). Since the scores of those who answered “no” to the question “Are you technology literate?” also did not show a normal distribution, a comparison analysis was not conducted according to this variable. Comparison and correlation analyses were performed for other variables. T -tests for gender, correlation for years of service and daily device usage, and ANOVA analyses were performed for the level.

 
 Table 7 

 
 Descriptive Statistics (Standardized Scores Between 0-100) 

   	Characteristic
 	 n 
 	 M 
 	 SD 
 	Skewness
 	Kurtosis
 

  	TOTAL
 	1,128
 	64.12
 	12.11
 	-0.30
 	1.17
 

  	Gender


	Female
 	820
 	64.35
 	11.25
 	-0.13
 	0.93
 

  	Male
 	308
 	63.49
 	14.15
 	-0.46
 	0.98
 

  	Years of service


	1-5
 	65
 	68.78
 	11.12
 	-0.31
 	-0.40
 

  	6-10
 	147
 	65.58
 	10.98
 	-0.05
 	0.57
 

  	11-15
 	219
 	65.55
 	10.68
 	0.21
 	0.07
 

  	16-20
 	193
 	65.30
 	11.25
 	-0.22
 	0.26
 

  	21 and above
 	504
 	62.01
 	13.07
 	-0.35
 	1.53
 

  	Level


	Pre-school
 	78
 	63.82
 	12.89
 	-1.29
 	5.32
 

  	Primary school
 	387
 	63.87
 	11.99
 	-0.17
 	0.67
 

  	Secondary school
 	394
 	64.76
 	11.65
 	0.13
 	0.04
 

  	High school
 	269
 	63.61
 	12.72
 	-0.61
 	1.62
 

  	Technology literate


	No
 	166
 	54.99
 	12.74
 	-0.72
 	2.34
 

  	Yes
 	962
 	65.69
 	11.28
 	-0.05
 	0.44
 

  	Daily duration


	Under 1 hr
 	27
 	53.24
 	16.83
 	-0.80
 	1.76
 

  	1-3 hr
 	188
 	61.20
 	11.71
 	-0.17
 	0.05
 

  	3-5 hr
 	337
 	64.43
 	11.63
 	0.02
 	0.48
 

  	More than 5 hr
 	576
 	65.40
 	11.87
 	-0.30
 	1.38
 

 



 Gender Comparisons 

Descriptive statistics are presented in Table 8. There was no significant difference in total scores. There was a significant difference in favor of females in the colleague, content, and pedagogical and ethical competence factors and in favor of males in the technical competence factor. There was no significant difference in other factors (Table 9).

 
 Table 8 

 
 Gender Differences in Scores 

   	Factor and Gender
 	n
 	 M 
 	 SD 
 

	TOTAL


	Female
	820
 	64.35
 	11.25
 

	Male
	308
 	63.49
 	14.15
 

	Technical competence


	Female
	820
 	13.07
 	2.82
 

	Male
	308
 	13.52
 	3.30
 

	Educational technology competence


	Female
	820
 	5.84
 	2.41
 

	Male
	308
 	6.02
 	2.79
 

	Computer self-efficacy


	Female
	820
 	5.86
 	1.82
 

	Male
	308
 	6.10
 	2.14
 

	Management support


	Female
	820
 	8.45
 	1.91
 

	Male
	308
 	8.20
 	2.26
 

	Colleague


	Female
	820
 	6.19
 	1.17
 

	Male
	308
 	5.98
 	1.40
 

	Student readiness


	Female
	820
 	3.36
 	1.61
 

	Male
	308
 	3.35
 	1.76
 

	Content


	Female
	820
 	5.23
 	1.94
 

	Male
	308
 	4.92
 	2.15
 

	Relative usefulness


	Female
	820
 	4.32
 	1.84
 

	Male
	308
 	4.06
 	2.05
 

	Pedagogical and ethical competence


	Female
	820
 	12.02
 	1.80
 

	Male
	308
 	11.35
 	2.48
 

 



 Table 9  

 
T Tests by Gender 

   	Factor
 	t 
 	 df 
 	 d 
 

  	TOTAL
 	0.96
 	460.24
 	 
 

  	Technical competence
 	-2.12*
 	485.78
 	0.15
 

  	Educational technology competence
 	-0.97
 	488.51
 	 
 

  	Computer self-efficacy
 	-1.73
 	481.69
 	 
 

  	Management support
 	1.77
 	480.21
 	 
 

  	Colleague
 	2.36*
 	477.43
 	0.16
 

  	Student readiness
 	0.12
 	1126.00
 	 
 

  	Content
 	2.33*
 	1126.00
 	0.15
 

  	Relative usefulness
 	1.98
 	503.80
 	 
 

  	Pedagogical and ethical competence
 	4.30**
 	434.72
 	0.31
 

 


*p < .05. **p < .01.


  Correlation Between Scores and Years of Service 

The correlation between years of service and scores has been examined. Apart from the relative usefulness (RU) factor, a significant and negative correlation was found between the other factor scores and the total score (Table 10). This suggests that younger teachers are more ready to teach online.

 
 Table 10 

 
 Correlations Between Scores and Years of Service 

   	 
 	TOTAL
 	TC
 	ETC
 	CS
 	MS
 	COL
 	SR
 	CON
 	RU
 	PEC
 

  	Years of service
 	-.15**
 	-.20**
 	-.18**
 	-.07*
 	-.11**
 	-.09**
 	.06*
 	-.09**
 	-.05
 	-.10**
 

 


 Note.  TC = technical competence; ETC = educational technology competence; CS = computer self-efficacy; MS = management support; COL = colleague; SR = student readiness; CON = content; RU = relative usefulness; PEC = pedagogical and ethical competence.

 
*p < .05. **p < .01.


 School Level Comparisons 

Preschool level is not included in ANOVA because it did not show normal distribution (Table 7). Homogeneity of variances assumption was met except management support factor (Table 12), therefore ANOVA couldn’t be conducted for it. According to the Welch test results F = 2.58 (p > 0.05), there was no significant difference among the groups for this factor.

 
 Table 11 

 
 School Level Differences in Scores 

   	Factor and Level
 	n
 	 M 
 	 SD 
 

	TOTAL


	PS
 	387
 	63.87
 	12.00
 

  	SS
 	394
 	64.76
 	11.65
 

  	HS
 	269
 	63.61
 	12.72
 

  	Total
 	1050
 	64.14
 	12.06
 

	Technical competence


	PS
 	387
 	12.99
 	2.95
 

  	SS
 	394
 	13.34
 	2.74
 

  	HS
 	269
 	13.48
 	3.18
 

	Educational technology competence


	PS
 	387
 	5.76
 	2.44
 

  	SS
 	394
 	6.06
 	2.52
 

  	HS
 	269
 	5.92
 	2.64
 

	Computer self-efficacy


	PS
 	387
 	5.77
 	1.88
 

  	SS
 	394
 	5.91
 	1.90
 

  	HS
 	269
 	6.19
 	1.95
 

	Management support


	PS
 	387
 	8.32
 	2.06
 

  	SS
 	394
 	8.58
 	1.83
 

  	HS
 	269
 	8.16
 	2.21
 

	Colleague


	PS
 	387
 	6.17
 	1.15
 

  	SS
 	394
 	6.14
 	1.21
 

  	HS
 	269
 	6.02
 	1.36
 

	Student readiness


	PS
 	387
 	3.62
 	1.66
 

  	SS
 	394
 	3.30
 	1.66
 

  	HS
 	269
 	2.97
 	1.55
 

	Content


	PS
 	387
 	5.05
 	2.06
 

  	SS
 	394
 	5.19
 	2.04
 

  	HS
 	269
 	5.12
 	1.91
 

	Relative usefulness


	PS
 	387
 	4.32
 	1.86
 

  	SS
 	394
 	4.32
 	1.94
 

  	HS
 	269
 	4.10
 	1.95
 

	Pedagogical and ethical competence


	PS
 	387
 	11.89
 	1.97
 

  	SS
 	394
 	11.92
 	1.88
 

  	HS
 	269
 	11.65
 	2.21
 

 



 Note. PS = primary school; SS = secondary school; HS = high school.

 
 Table 12 

 
Tests of Homogeneity of Variances 

  	Factor
 	 Levene Statistic
 	  df 1
 	  df 2
 

  	TOTAL
 	0.30
 	2
 	1047
 

  	Technical competence
 	2.29
 	2
 	1047
 

  	Educational technology competence
 	0.75
 	2
 	1047
 

  	Computer self-efficacy
 	0.34
 	2
 	1047
 

  	Management support
 	5.16*
 	2
 	1047
 

  	Colleague
 	1.06
 	2
 	1047
 

  	Student readiness
 	0.57
 	2
 	1047
 

  	Content
 	0.88
 	2
 	1047
 

  	Relative usefulness
 	1.20
 	2
 	1047
 

  	Pedagogical and ethical competence
 	1.56
 	2
 	1047
 

 


*p < .05.

 
Considering the levels, there was no significant difference between the total score averages. Considering the factor score averages, significant differences were found only for the computer self-efficacy and student readiness factors (Table 13). Post-hoc tests were conducted for these factors.

 
 Table 13 

 
 Analysis of Variance Statistics by Teaching Level 

  	Factor and groups
 	 SS 
 	 df 
 	 MS 
 	 F 
 	η2
 

	TOTAL


	Between groups
 	256.93
 	2
 	128.46
 	0.88
 	 
 

  	Within groups
 	152217.16
 	1047
 	145.38
 	 
 	 
 

  	Total
 	152474.09
 	1049
 	 
 	 
 	 
 

	Technical competence


	Between groups
 	44.93
 	2
 	22.46
 	2.60
 	 
 

  	Within groups
 	9037.75
 	1047
 	8.63
 	 
 	 
 

  	Total
 	9082.68
 	1049
 	 
 	 
 	 
 

	Educational technology competence


	Between groups
 	18.20
 	2
 	9.10
 	1.43
 	 
 

  	Within groups
 	6646.12
 	1047
 	6.35
 	 
 	 
 

  	Total
 	6664.32
 	1049
 	 
 	 
 	 
 

	Computer self-efficacy


	Between groups
 	28.28
 	2
 	14.14
 	3.88*
 	.01
 

  	Within groups
 	3815.32
 	1047
 	3.64
 	 
 	 
 

  	Total
 	3843.61
 	1049
 	 
 	 
 	 
 

	Colleague


	Between groups
 	3.85
 	2
 	1.92
 	1.28
 	 
 

  	Within groups
 	1578.66
 	1047
 	1.51
 	 
 	 
 

  	Total
 	1582.51
 	1049
 	 
 	 
 	 
 

	Student readiness


	Between groups
 	66.35
 	2
 	33.18
 	12.43**
 	.02
 

  	Within groups
 	2794.80
 	1047
 	2.67
 	 
 	 
 

  	Total
 	2861.16
 	1049
 	 
 	 
 	 
 

	Content


	Between groups
 	3.74
 	2
 	1.87
 	0.46
 	 
 

  	Within groups
 	4249.10
 	1047
 	4.06
 	 
 	 
 

  	Total
 	4252.84
 	1049
 	 
 	 
 	 
 

	Relative usefulness


	Between groups
 	9.70
 	2
 	4.85
 	1.32
 	 
 

  	Within groups
 	3840.33
 	1047
 	3.67
 	 
 	 
 

  	Total
 	3850.04
 	1049
 	 
 	 
 	 
 

	Pedagogical and ethical competence


	Between groups
 	13.33
 	2
 	6.67
 	1.66
 	 
 

  	Within groups
 	4208.11
 	1047
 	4.02
 	 
 	 
 

  	Total
 	4221.44
 	1049
 	 
 	 
 	 
 

 


*p < .05. **p < .01.

 
Considering the post-hoc tests, there was a significant difference between primary school and high school for the computer self-efficacy factor in favor of high school. There was a significant difference between all groups for the student readiness factor. The score for primary school is highest, the second highest score is for secondary school, and the lowest score is for high school (Table 14 and Table 15).

 Table 14 

 
 Post-Hoc (Bonferroni) Results 

  	Dependent variable
 	(I) level
 	(J) level
 	MD
 

  	Computer self-efficacy
 	PS
 	SS
 	-0.14
 

  	HS
 	-0.42*
 

  	SS
 	PS
 	0.14
 

  	HS
 	-0.28
 

  	HS
 	PS
 	0.42*
 

  	SS
 	0.28
 

  	Student readiness
 	PS
 	SS
 	0.32*
 

  	HS
 	0.64**
 

  	SS
 	PS
 	-0.32*
 

  	HS
 	0.32*
 

  	HS
 	PS
 	-0.64**
 

  	SS
 	-0.32*
 

 


 Note. PS = primary school; SS = secondary school; HS = high school.

 
* p < .05. ** p < .01.

  Correlation Between Scores and Daily Device Usage Time 

As can be seen from Table 15, a low-level and positive relationship was found between the total score and the factors of technical competence, educational technology competence, computer self-efficacy, relative usefulness, and pedagogical and ethical competence according to the duration of daily technological device use. As the usage time increased, the rate of readiness increased.

 
 Table 15 

 
 Correlation Between Scores and Daily Device Usage Time 

  	 
 	TOTAL
 	TC
 	ETC
 	CS
 	MS
 	COL
 	SR
 	CON
 	RU
 	PEC
 

  	Daily device usage time
 	.17**
 	.20**
 	.17**
 	.16**
 	0.04
 	0.03
 	0.03
 	0.02
 	0.07*
 	.16**
 

 


 Note. TC = technical competence; ETC = educational technology competence; CS = computer self-efficacy; MS = management support; COL = colleague; SR = student readiness; CON = content; RU = relative usefulness; PEC = pedagogical and ethical competence.

 
*p < .05. ** p < .01.


Discussion


 Scale Development

The scales for e-learning readiness show the necessity of examining the e-learning readiness of teachers within a more comprehensive structure. There are some studies on e-learning readiness in the literature. For example, Aydın and Tascı (2005) stated that human resource readiness is an important factor in e-learning effectiveness. Other studies have focused on technological readiness and organizational readiness.

 
According to the technical competence factor, the nine items here are largely related to readiness. The factor load was .81 (Figure 1). It was observed that items on computer and Internet use skills in general are particularly important in terms of readiness (items three, five, six, and seven). One of the most vital factors affecting e-learning outcomes is technical competence (Eslaminejad et al., 2010; Gay, 2016; Keramati et al., 2011; Ouma, 2013). Yun and Murad (2006) also stated that one of the most important barriers preventing the readiness of secondary school teachers is the lack of technical skills.

 
The educational technology competence factor, which consisted of six items, had a load of .76 (Figure 1), and this factor is important in terms of readiness. The items of online collaboration and using online exam/quiz tools were particularly important in terms of readiness (items 12 and 16). Educators’ technical skills are an important factor; if the e-learning participants do not have the necessary skills to use the technology and learn the content, the e-learning process will not be successful (Berge et al., 2000). When it comes to designing e-learning environments and using tools for this environment, teachers need to have educational technology competence (Eslaminejad et al., 2010).

 
Computer self-efficacy, which had five items, had a load of .77 (Figure 1), and this factor is important in terms of readiness. It has been observed that providing technical support, giving sufficient time, and providing practical training are especially important in terms of readiness (items 17, 18, and 19). Agboola (2006) pointed out that education was an important factor in supporting the e-learning readiness of staff in a positive way. It is therefore important to determine the computer self-efficacy of educators (Hung et al., 2010). Having basic computer skills and a high computer self-efficacy perception is one of the factors affecting students’ success in online learning environments (Çelen et al., 2011). Gay (2016) revealed that instructors need an online help desk for technical support. Giving sufficient time is also mentioned in the literature. Martin, Budhrani, et al. (2019) stated that less experienced lecturers in particular may need extra time not only to prepare for online learning but also to acquire the skills necessary for online learning, and therefore may experience time constraints. Online education is more time consuming and teachers should be particularly prepared in terms of time management. The subject of time management is of particular concern to female teachers (Martin, Budhrani, et al., 2019).

 
The load of the colleagues factor was .51 (Figure 1), and it is moderately important for readiness. Cooperation and help between colleagues were important in terms of readiness (items 28 and 29). Yun and Murad (2006) revealed that colleagues sharing knowledge and technical skills regarding e-learning has a positive effect on teachers’ readiness.

 
It can be said that management support, student readiness, content, and relative usefulness factors were all lower than .50 (Figure 1), and readiness was less related here than in other factors. In the management support factor, preparation of the curriculum with consideration of teachers’ and students’ needs was an item that had a greater impact on readiness when compared to other factors (item 23). Barefoot (2004) found that institutional support is a crucial element in learning persistence. According to research, institutional elements such as technological support, pedagogical assistance, and the school vision for the adoption of online or blended learning can all have an impact on the effectiveness of online teaching (Almpanis, 2015; Bao, 2020). According to Howard et al. (2021), strong leadership and unambiguous support for incorporating new technology and practices in teaching and learning can inspire teachers to change, but a lack of organizational commitment to change can demotivate teachers and impede change.

 
In the student readiness factor, both high interest in online learning and a high use of their time are the most important items (items 33 and 34). In the content factor, adequate technical support of the Ministry of National Education in Turkey and in-service training for teachers were found to be more important than other items (items 37 and 38). So and Swatman (2006) found that student readiness, teacher readiness, technological support, managerial support, and school culture are factors that affect the e-learning process.

 
Finally, in the relative usefulness factor, teachers’ readiness was higher if they thought that online education is efficient and effective (items 42 and 43). According to Engholm and McLean (2002), organizational support and training and development are key factors in a successful e-learning process. Akaslan and Law (2011) also emphasized managerial support.

 
The load of the pedagogical (professional) and ethical competency factor was .75 (Figure 1), and this factor is important for readiness. In particular, the ability to communicate with colleagues online has been found to be important in terms of readiness (item 50). Pedagogical readiness is also related to computer skills (Eslaminejad et al., 2010) in the case of, for example, designing online material. Teaching in e-learning environments requires skills, and replicating the methods and materials of face-to-face classroom settings is not an adequate substitute (Mercado, 2008).

 Implementation

 Gender Comparisons 

According to the mean scores by gender, there is no significant difference in the total score. This result contrasts with the results of instructors at the university level found in previous research. For example, the average score of females in e-learning readiness has been shown to be lower than that of males (Akaslan & Law, 2011).

 
A significant difference was found in favor of males in the technical competence factor and in favor of females in the colleague, content, and pedagogical and ethical competence factors. The higher the technical competence factor score of males can be attributed to their high interest in using technology, computers, and Internet tools. This finding is supported by research by Sáinz and López-Sáez (2010). Female teachers feel less comfortable and less secure when it comes to technical matters (Correa, 2010). Similarly, So and Swatman (2006) found that male teachers have high confidence in IT proficiency and feel ready to learn, despite receiving the same IT training. According to a study by Çınar et al. (2021), males have a higher level of e-learning readiness in K-12 schools. Considering the factors in which females ranked higher, these are related to professional-ethical competencies and sociality. In parallel with this, So and Swatman (2006) revealed a significant difference in favor of female teachers in aspects such as teamwork and sharing. Supporting this finding, female instructors have perceived communication and technical competencies as more important than have male instructors (Martin, Wang, et al., 2019).

 
Martin, Budhrani, et al. (2019) revealed that female instructors’ perceptions of course design, communication, and time management were significantly higher than male instructors’. Differences in male and female communication styles affect the way faculties communicate online. Time management is also a more crucial concern for women, especially among those with family.

  Correlation Between Scores and Years of Service  

Considering the relationship between years of service and readiness, there was a negative and significant relationship with all factors except relative usefulness. The readiness of younger teachers was generally higher. This situation mostly affects the technical competence and educational technology competence factors. This may have been caused by the interest and knowledge of teachers in technology and educational technology, especially during their initial years in the profession. Le et al. (2014) stated that older teachers may take time to get used to technologies such as the LMS when compared to younger teachers who are more familiar with technology.

  School Level Comparisons 

There was no significant difference in the total score according to educational level which were primary, secondary, and high schools. However, on a factor basis, there was only a significant difference in the factors of computer self-efficacy and student readiness according to educational level. In the computer self-efficacy factor, high school teachers had a significantly higher level of readiness than primary school teachers. The reason for this may be that high school teachers are required to use technology more in their lessons/administrative activities. Similarly, So and Swatman (2006) revealed that although the opportunities and training offered to primary and secondary school teachers are the same, primary school teachers think they know less about e-learning than secondary school teachers.

 
A surprising result is that primary school teachers have higher student readiness than secondary and high school teachers. The reason for this may be that primary school students use technology less in daily life and the innovation effect that technology has. In contrast, So and Swatman (2006) found that primary school teachers think their students are not ready.

  Correlation Between Scores and Daily Device Usage Time 

There was a low correlation between readiness and daily technological device use. In particular, technological competence, educational technology competence, computer self-efficacy, relative usefulness, and pedagogical competence and readiness were relevant. As the use of devices increased, technology-related readiness in particular increased. As teachers use devices, their familiarity increases so they feel more prepared to use different technologies. In line with this, Phan and Dang (2017) highlighted that in order for teachers to be facilitators in the online learning process, teachers should use learning management systems (LMS), live conference systems, etc., which have to be made available by administrations.


Conclusion

 
It is vital for teachers to be prepared for online teaching. This study examined teacher preparedness. The purpose of this study was twofold: to develop a scale to measure K-12 teachers’ e-learning readiness, and to examine their readiness to teach online. The e-learning readiness scale developed in this study and analyzed for validity and reliability is expected to guide and support future studies on these issues. The measurement of readiness of teachers for the e-learning process plays an important role in terms of determining future strategies, measures, and interventions that need to be taken. Every variable that increases the quality of e-learning is of great importance scientifically for increasing the quality of the process and student achievement.


Limitations and Suggestions

 
The study included a large sample size. Also, teachers from different districts were included, exhibiting different characteristics and cultures. However, it is a limitation that teachers from different geographical regions were not included. Future research should examine the readiness of teachers in various geographic regions. Studies can be carried out by collecting data from different schools, and the findings can be compared with the findings of this research. In future studies, mobile learning readiness can also be investigated, examining the increase in teachers’ use of smart phones. Based on the results of the research, qualitative studies can also be carried out in order to obtain deeper data. Research could look at the effect of teachers’ e-learning readiness level on teachers’ online teaching performance. Studies could also be conducted on how administrators can encourage teachers in the online learning process, involve teachers in the online learning process, and motivate them.

 
It is important to evaluate the readiness of teachers and design training accordingly. Teachers take on tasks such as preparing online content, applying methods for online learning, and motivating students through interaction. In order to ensure readiness, teachers should be equipped with these competencies. Training on how to use applications and application tools such as LMSs and other tools suitable for their courses will be useful. Courses should not focus solely on technical skills but should also include topics such as educational technology competencies, effective use of time, how to engage and motivate students, and methodologies to be used in e-learning environments. Continuous training is recommended rather than one-off training. Furthermore, it is not only in-service training that is important. Pre-service training in the content of courses given in education faculties should be enriched, and the e-learning readiness of pre-service teachers should be increased by giving practical lessons.

 
Since the role of school administrators as technology leaders is also very important, they should also be given theoretical and practical training. Administrators should be guided on how to support and encourage teachers in the e-learning process.

 
Support from technical personnel is required for better implementation of e-learning. In addition, educational technologists in schools must play a role in the execution of e-learning. Again, infrastructure problems such as Internet speed should be tackled as much as possible by policy makers.

 
In order to increase the collaboration of teachers with their colleagues, online platforms can be established where teachers can help one another with e-learning. Teachers with more experience can be assigned as e-mentors.

 
The study has implications for teachers who teach online, for instructional designers who design online learning environments, and for administrators and policy makers who support online learning at K-12. The study can also guide policy makers and educational institutions by shedding light on the dimensions of e-learning readiness that can contribute to the success of e-learning.
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